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(54) STAGE DRIVING METHOD, STAGE EQUIPMENT, AND ALIGNER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stage 



equipment in which moment, deforming force, etc., are 
hardly generated at restraining of vibration which 
accompany vibration of a movable part. 
SOLUTION: A surface plate 3 is retained on a base 1 via 
an vibration proof table 2A or the like. An X-stage 
constituted of a Y-guide bar carrying a member 5, a Y- 
guide bar 6, etc., is arranged movably along an X-guide 
bar 4 on the surface plate 3. The X-stage is driven in the 
X-direction by using X-axis linear motors 10A, 10B. 
Stators 12A, 12B of the X-axis linear motor 10A, 10B are 
retained on the surface plate 3, so as to be movable in 




the X-direction by the use of direct moving guides 13A, 
13B. By the use of X-damping members 36A, 36B 

attached on a damping frame 35 fixed on the base 1 , a damping force which cancels the 
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reaction force at driving the X-stage is applied to the stators 12A. 12B. 
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^^wt5o pj«tc, m2(Di/-*?^m\2 i xa, 

21XB, 2 1 Y^ffffltefcai©*^ — v»Jffl2S5 2 

t«l:T7f- vfM^5 2(4. ^jc/n^t 1 — ^fijtf) 2 
tta)Xtt'J~7^ — * 1 0 A, 1 0 B, TkXJF 2$S<£>Y$fi 
'Jx7^-^2 6A, 2 6 B©«;Y^S:SIfflI-rs« EP*>. 

^»7tSt, Xi'J-7^-? 10A, 10B, M 
Ylfi'Jx7^-^26A, 2 6 B**^* fcT>^Sg®L 

'Jx7^-^26A, 2 6 B*SaEftt5J:ft*:i/f 

^;u^^-^2 2 zmmLxmmTz>z.tiz£^x, u 
f^;i/Rh^x/NWh^K^PLi:»LtY^fa] 

f-;7 • T> K * yjj&x-mtiMztix. 

[0035] St, 02 VZ7fi-t&otZ*&\<D^^^7>7- 
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-^CDH#£15 (^x;\W) it. X£|SjfC(i 2lfiCDX 

i'j-r^-^iOA, 1 o Btc ±oTffifft£*u 

2 Yffl 2 6 A, 2 6 BCiot 

fK»2ftT^So fit, J£&£1 5 4^j^(SX^[q]tC 

att-rsHtitt. wjs-rsxtty-^^-^ i o a, 1 
oBcQpja^i ia, 1 1 Bizgmt-rzm&m. mm 

* (ttT, r E;fcj fcof*) 2 A, 

1 2BCi<, ISS-Sl 5 *Y*|S]£ffil!rr£ 

PBt«±, »JSt5Y«'J-7^2 6A, 2 6B(DrJ 

^1^16 A, l6B(;i< 0 ^t, 6i;Mia 
&m^m&l£lt. fft^OS*^? 1 2 A, 12 
B, Xttl6A, 1 6 BA> 6^88 3 JCfMi LTl»A s 8 

[0 0 3 6 ] c©J;-5fcffiB*»«JK, XW£iS*J»ffi 
^-victexfffi, ^^Ylfico^Ji&^ffi^dx^ixT^ 

So X*B©SJ»««(D-fflHU B2CSt«t5 

tC x Xffi U-/^-^ 1 OA, 1 0 BC7)@^? 1 2 A, 
1 2 BfiDS*CD«**lSitc:«»ea35:illft*V K 1 3 
A, 13BT-&£o ^— * 1 <D-Xfilp\<D®miZ 

7 1/ — A 3 5 #(§££tU SJ»7 U — A 3 5 iCkfc, 
BSf 12A, 1 2 B©-X#ft©SBgS^S(SH;£?l 
2A, 1 2 B<B±ffltC#|SjLT^5i&gB3 5 a, 3 5b 
tfStt&tU £lffi3 5 aXtf 3 5 b©j£ffilc**i,-£tu 
Xtt^-T^E-* 1 0AW1 0 BCQqJ®?? 1 1 A^I>* 

1 1 Bt«5S|5l-«ricT-3>f;[/4ilx.fcX»JftSi5«3 6 
AM3 6B^^tl, Xf&JffilStfW 3 6 ASl>" 3 6 B 
<3D5fe»SP<±^ti-enr3CD^S©HS? 1 2 ASl>* 1 2 B 
<DF^tc#S£££»A£tvt^£o W±©igiS#>f h* 1 
3A, 1 3 B, mmy\y-^3 5, RXfXfflm%$tt3 6 
A, 3 6 B J: 0 X*SO)9Iift«fl!^»J5£^n-r*?). X»J 

tM3 6AM3 6Bit y-r^-^sst-asf 

12A, 1 2BlZttLTmM(Dfflmt)%:R$i?%o 
[0 0 3 7 ] 05(t EI 1 (C^-T^-r- — ^fflfflJSi 5 2 CO 
S¥*ffl*f8fiK*^U COHSic&^T. ^-xSIfflllfc 
5 2H\ ^JL?\7,"r — ^EiS^S 3 U^^;t/^^ — 
vig®)^5 4h, S3© H7< /^^Ixtl^o L 
T\ r>^^^^-vftjCD3|fl©U-1fT^It2 1 XA, 

2 1XB, 2 lY(D$tmmb^^/\ZT-ismW}&5 3 
IzmSZft, ^x^^^-^sj^s 3icfiMlc£fM29 
3*5 IfrhO^J^T.T-i/ 5) CQg^E^ 

f-nOA3 10BMYtt'J-7 ; E-*2 6A 1 2 



^-h*7^9-h*ST-h*7^^'55A J 5 5BM5 6 
A, SBBtftfttio £:c^;^-^El&S5 

iLT L/^^l/^-^SEMrTS. 
[0 0 3 8] ^ 3Lj\^^r — i/%(b Y^*i o 5 A , 55 
BM5 6A, 5 6B&U 15^^ ftfcfi* Z$££T 2> £ 
3 £?*/iS-f SWift? 1 1 A, 1 1 BCDZi-f fi^g^ 

?i6A, i 6 B©n>r;i/-N©ffii6«aE4«i&-rSo c 

XlflCD H^^y^S 5 A, 5 5 B^<DX$&<Dmt} 

(Dmmtxm&fflmmcD k^^s 7 a, 57bi:^k 

t&Stl, F7-fA'5 7A, 5 7 Bttttlfo-f SXSJi&as** 
36A, 3 6 B(D^^ JVizMLX^(DXmcomfjt.m^ 

So 

[0 0 3 9 ] H6ii. 12 2 CD^7 :ny\x^ — yj- Y^fSj 

izM.r^m^tLtzmmmx'$>K>. zomeiz&^x. e 

IC0 2©K»^ l 5 * + X*|qj(cffil&-rsfc«>t:. Xffi 
■J~7^ — * 1 0 ACDqFift?l 1 AlZXl5fo^<Dm±lF 
XA^4^tl5®^ Jt«t5IS?12Al:ttg* 

— f x a (-x^ifincrRi^oK^FXA) tffts-rs- 

HRpt. X«BJ»ffl«-3 6 Afr6HS?l 2 A«C»L-Cf^ 
£$ji&±/DXAte:, ^S^h^ft#T-*#£CD|i] 
CXSifil'NCjtAFXAiiftSfe^ iS?12Ai:ii 
X#ft^©;fr#^fflt"5Cfc#fc<, S^12A^ 
±Lfc«Sg*«IJS-rSo fSlC. Wjt-(^-FXAh 
ffllADX AhASfSKlRl— ittt±tCfeSfci5>, ^ — p< > 
h^BS? 1 2A*g}g$#J:5 

dfc;&sfc<. Rjift?l 1 A^flnaiS^F^a^^fitt^As 

[0 0 4 0] Sfc. (5^Rjlft?l 1 A ft 
S^-f S >^(C*fLT, XSJft8Btt3 6 AtC<fc^T@^ 

? 1 2 Atc#jft*^#$tt5^>r s >^#fl^c-rft 

thlT*. Xtt. 2 AtC^^^S^73COA§ 

$tC»LT X»Hftffl5*f 3 6 Aiaoti^ 1 2 AiZ# 

k 1 3 Aic^ota^? i 2A*ix*ifiii:rn5 
tz&, £fi3icffi»*s£i;3ci:ti:&^ 0 t£^r, X* 
^-v (nrift?i ia, 1 IB) ofin«iS<cfsj?>rsS 

3(±»±lt*5 0, xx^-i;<Dfcmfflm j pmmfflmft 

[0 0 4 1 ] SI 2 fZMO, XttV^T*-* 1 OA, 1 
0 B3&5ffiSftSttTt^5&:^ffiFdT-(i, -91 i: IT M1%{£ X 
mW)S$tt36A, 3 6 B J: 1 1 A, 1 IB 

i£?12A, 1 2 Bi:, SSS3 £(DX-fift(D 
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fit, WiKXtt'J^Z^— 9 1 0 A, 10B# 
Ktt^n^^fflBrtT-, i^?12A, 12Bt, SSI 

=7^ >£^LTXSJftSlM5f3 6 A, 3 6BSSBLT* 
<o CiXtCcfcoT. HS^l 2 A, 12B©fil^$g 

/ [0042] mz, YmtDfflmmmiz-o^xmMT&o 
%?m i izfrst^o iz, YJi-ib'^-mmfcst&izx 
^isiic^i&rsjiieas»9ic. =m ;u*«ix.fcnii!h?3 
2#h£<**u ^Ji&? 3 2o)9tmm*immz.&o &o 
izmm^t^cD^mom^z 3&xj5\z\\z&^xffi 

B£tU @£^3 3tt^— * 1© + Y*IrI©«IS{CHS 
2 o©$JJS/7 U — A 3 4 A, 3 4 BtcHS£*Vt 
^5o Rift-? 3 2. XtfH3£^3 3 J: D Yfft<£>SJftl§8l 
£ LTCDYfHB^E — * 3 1 #«j5£?n. I2t:i^?3 
3 ^T^-fctd @^^3 3i±, X# 

ftlZ&VZ>*l&?3 2©±^Sj®HT-rJK?3 2£S5 

[0043] 03 (a) (4, HI © rJS^ 3 2 Sr>"@S 
^3 3 «fc D&SYfPIMrt-* 3 1 £^-352:^0^ 
&¥ffiEk El 3 (b) {±0 3 (a) £>#JffiEIT-& £ . 0 
3 (b) ^C^fctaic. I^?3 3(i, neo^SilcBS 
£tl£3flI!cD3-^ 3 7 , 3 8A, 38BCO— ^COrtffi 
iCY*|filJCfiitt3& s Se-r5J:'5tC*^«5 3 9 A, 3 9 
B£d£U. te#<Z>f*lffiiC*£J8E3 9 A, 3 9B£# 
fRl-r5cfc-5Jc§l#'&-58Ht"r-*^S55 3 9 C, 39D* 

mmisxmmztix^Zo ^x. -^coino^x^ 

53 9 A, 3 9 C<50Fa(C*D5S*©*|nl(i. MOl 
*f©77c£U&5 3 9 B , 3 9 D©Patc£USKsfccD#lRli: 

2##jgffl£»A2ftT^5o 

[0 0 4 4] EI 3 (a) tc^f^^C, rTK/? 3 2CDf*i 

So zi>r;u3 2 aC3Ens«aEI Ytt, 1 *f 

©*^«85 3 9A, 3 9C©fi5i:. g'J© 1 *hZ>;Jc^K5 
3 9B, 3 9 DCDP^T + X^fnh Xfcfc- XSlqJfcS^ 
{Cffitd&oTiJ!), lgfc:*^«53 9A, 3 9C<DP^T 
rTSj^ 3 2izY*fS](CD-u>»y*7cfc 5 ^SBIBADY 
/2tHm?Z>t. MB5 3 9 B, 3 9 DOUBT-**! 
ffl^3 2 tCY^faj(ZD-U>^^jJ; 0 *S»Ift*D Y/ 
2#ftffl-T5. ^©n-u>\y*«±*SI Y-tttWrs 

asEi Y©*iJBi«c«to-r^ff-r-D Yo»ii&*©^ 

[0 0 4 5] ^(bfztb, l2 5tC*5^T. -)xA^f- 
SEfij^ 5 Ylfico h'7^f ^'5 6 A , 5 6BtC{gtS<* 

fi\ 2ifiDYtt'J-7 : E-#2 6A, 2 6 B£> qliS?- 1 
l 



6A, 1 6 BtC^xeilSat^JO^fHSF Y££oT, 
qJi(j^3 2t»<fi*i:*iRl* s itt'r-*SSA s Bll;«c*S 
«fc-3te. qTi!l^3 2coa^;i/3 2 atC#«&£;h,5*SE I 
Y^S^I-^o 

[ 0 0 4 6] dCOSIPK Hl£:fcOT* Ylffi 'J-/^- 
* 2 6 A, 2 6 B (0 2#jg) fc: J;oT RlfthP 1 7Af 

(K»fil5) icY^IqJlCli^F Y#«< &(D£TZ> 
ts 6 A, 1 6 B (H2#H) , SVajefflfl" 

9 ^/rUTYfflffl^-^ 3 lCDRTift^ 3 2 £«±E;tr- F 
Y (- YJjfa^<D±$£ftF YCD&tl) tm< 0 :tlC 
TOIT, YfflK^E-^ 3 1 ££^TrTIS^3 2 
£>g±r §Tr* £ $ 35p(5| i; Yj5ft^(D$lMt) D Y # 
ffit^t^ nJSj : F3 2, Z>V^T{i«at3tcttY*|fiI 
'MBffii&fiSD&^o Ytt©SJ»««tC*5l^4». Yi» 
'J-7^-^2 6A, 2 6BI:<fcot41 - SSAk, Y 
SJiS^E-^3 lKicto-r^$ttSSJ»*r4:tt(i«3:|n|- 

[0 0 4 7] CCDPgtC, H 2 £i>^T, 1 5 (DX 

CiRSoTfeOs qjffij?3 2 Yi&IrI'xCDE** 
^<9X^ftcD&M£^1\ Y*^-S/-*Y#fa£Sn« 

iS'rsBic4»^S3{i»±L'r*5 0, ^cdy*^— *>\ 

[ 0 0 4 8] El 3<£>Yftii!>^ — ^ 3 lit EI 4 £ 

f^^i:, 77c>xa5i:3-r;i/i:^®(cbT^ J:v>o HP 
B4 (a) i4Y©J®i^-^3 l©*J©«ja«**-r 
EI 4 (b) &*<Dmmmx$>*)^ 0 4 (b) ic 
^fJ:-5^. C0)^ff^JCDpIi&?3 2 A(±, n<D^mz 
mfcZtltz 3i@^3 — ^> 4 0 , 4 1A, 4 1B£>— ^CD 
rtffi«cY*fSltcgtt^Ste*r5J:-5«C7lc^ffiS4 2 A, 
4 2 B^Kb, ftii^CDrtffi^7^^a5 4 2 A, 4 2B 
t**ini-r5J:a«c5l#^-5 8H4-C-*^«5 4 2 C, 4 2 

x^ir3(cro@^^3 3 Afr3mmxmAztix^z>o 

[0 0 4 9 ] EI 4 (a) ^T&olZ, d^^3 3 ACO 
WS5t:(±, ^^l/3 3AaW««S@i[H]^tiT 
^5. ffiot, C©^JB^JT-t>, ^0)3^;i/3 3 A ate 
iimr^h. 7^S85 4 2A J 4 2 CC0P^lT-[§^^3 3 
A«c«S-rsn-L/>iy*h. *A«54 2B, 4 2D 
comxm^s 3A(csiT5D-i/>7^h(illi;S 



*<D$\mtjX'^mT-3 
.tx', yjj facDmmz 



3 2 AizfflmtjtLxftmrzc 

2 A lz$) < &±i F Y S:tSST5 « 

[ 0 0 5 0] &*>\ ±IHflD^ffi©ffJffiT-(4, 
«8f«i:LT. XM'J^-^IOA, 1 0 BCD^Wi? 
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11 a, i i Btmm<Dxmmm>tt3 e a, 3 6B£m/f* 

SJftlfcrCtt^ttftfcfcSH^l 2 A, 1 2B 
«\ 1 3 B^^UTS2i3MX^fp] 

OA, 10B*6X7r-^lc4i5iAi:, Xfflmm 
#3 6A, 3 6Bfre>i^l2A, 12B*C#x.£ffl 

^^TCP^MWrSg _ 

[0 0 5 1 ] [S2 ©^JEOJBffi] E 7 (4. XttO»J«& 

-/^-^ i oa (i2#s 2A&mnj? 

4 K l 3 At^urx*iqit:»»aaEfc:^fi3±fc:«« 

^tltUSo -£Lt\ @^ 1 2 AO-X*fq]CDiBgP«C 

3ft* 6 2 £3*01/ 6 3##[s]£n, C©Jgi^6 2©t 
«CPJffitt©*^«5 6 ltf#ffittT-#A$tt, *£>»5 
6 1 &^-7 1 ±lCB^£tl£frJKj:7 U-A 3 5 A lim 
5££tVt^£o *«lT-(4. *^fi5 6 l^r>-=r^;i/6 3 
«fc 5 »Jf&«m t U T CO 7 Z2 -f - * #«JG£ $ tlx 
^©tf-Y ^ri-Oi/^E — ^tCcfc-^T, S^12AtcfK 
- FXA£JT*>«3*r £-5 &SJiS;fcF X Atftt^;* tl 
-So ccDi-5t:xwo*iift««h UTtf-f x^-ot^- 

[ 0 0 5 2 ] [*3©*Sfi©JBJB] H8(±, Xtt©*Jft 
««O)»3 0llJBC!)JB8B*3fNL. H6C#j&-j-5SM«: 

-^CDBS^l 2 A©-X;&ft©«ffl£X#l*UtCf$tffc 

^— * i izm^titzmmy u— a 3 5 aic*k 

4 B{c»fSi-r5J;decX^iSi^ff^fe»(4^JB 
Rlgg3&PJx.(^JBJ:5 3&:SD^ K6 4 A*«HS^n. □ 
y K 6 4 Ai: 6 4 B h©P^ 6 S/i^gStlt 
^5. #^JT<3\ D7F64A, 6 4 BtiS*f4s£ff2<Z)*g 

BrtT-SisfiKoieiite, &r/ f x*fpj'N©f*»*fi : -5 c t 

tfiX-g. tt»tS#6 5tt. **lt»EtfDy K6 4 A, 6 

[0 0 5 3 ] SEot, BS^l 2 A«Z0t|x«i-X*IfiI-N 
©S**Htffl-T5i:. K64A, 6 4B, SU'liSI 
ttf£6 5«fcO*5flII&«»**LTfPJ»7U-A3 5 A 
fc -£©E±rA s £fr 9, -ecOKftffliil/TB^l 2 AC 



1 2 A(i^i:X^fq]tC^i&f a:t«<, &M3 

[ 0 0 5 4 ] <^T* ny K 6 4 

A, 6 4Ba)«*@^l 2Ai:$li7U-A3 5Ah 

2Ai:WSS*Wia7l/-A3 5ACgt> 

5, cco©ji&7 i/-A3 5 AoimmftmzmTz?- 1 2 a 

CSb^TlTlSOo B^ 1 2 A#£2i3 tC 

Pi It a a lz Bit s X * [pjcoSffiii £21 3 c to s> * 
<^#. Y#|qk Z#ft<BiSimS8i3CfitooT 

[0055] [S4 (D^mmmi m 9 xfflcD^jis 
IrI— ^f^sf>f LT*-rc©a9 tc*5v^Tx xffi'j-^^e 

-^©as?l 2 A©-X#ft<0#«fc[HHEg:fc&tf- 
Jl/y3^>f66B^lt, X#[SC»t5fc»f4gJB 

7^ft!l^i4[HieS?E^^-;t'> ? 3-r > h 6 6 A^^LT 
SJK7U-A3 5 A£B;££*U M7 1/-A3 5 Ate: 

7 i±L\zmfc$nx^z>o 

[ 0 0 5 6 ] *«fc*5^TtK B^l 2 Afcl£D5fi 

ay H 6 7£^LTffl»:7l/-A 3 5 AtCfgto 
13. »7U-A3 5 A©Sf^«{cj:-pTfT%fB*ilS 
fctt. @£^1 2 Att(5<S#±ttffi*«l*#-r5o ua> 
*u D y K 6 7(fflgSS?5:^»;!/y 3 > h 6 6 A, 
6 6B$^LTii^tlTM5fe^ Y*|Sl, Z^fp]-. 

[0 0 5 7 ] [»5 ©HflfiCDffcffi] H10I4, X$ffi<Z)#J 

<Ci^-#^£ttLT^rc©l2 1 OCfc^T. XffiV- 
T^E-^OBS^l 2 A©-X#ft<DHS|SCX;5ftC{$ 
ffilS(D^D- X6 9£> — 5££@;£L. ^D-X6 9© 
ffeS&£^— ^ 1 ±lC^^^n7c*Ji&7 b — A 3 5 At! 

^fi3JCHS*nt^D-X«l#*6 8(CctoT^cZ)-< 

[0 0 5 8] *«-ett. iS?12AtXS|fi|©S*4 s 

^a-X6 9C^fflTS*ft*60EE^i±Y*|qiSV 

i7l/-A3 5AiCiSto5o ffiot, 2ACDX 
Slfil'NCDS*^ 3 Cgto 5 C i: & < , i^l2 

[ 0 0 5 9 ] mz, ±IBS6«i©/Bffi(3!)^7 t -^»IBtt. 

So Hllli, H1©«K»#«H©£JB0«*^U c 

7T-i;iz<bmm<DxmmmmmT'$>z> >j-7^ 
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[ 0 0 6 0] CCD»£\ s<—7> l±CD®^^ei!(C3o 
<0£t£8 S^B^ii* c*i,e><z>3£Ji8 8®±SS£te\ 

KJS£2#**i-?ixB££ix5<» 2 
IT, 8fiS88 3tfitt8 8±lC*I*ftt^5. » 
e*¥«PLtt8R£fi8 3fc£#3*iTi5!K U^* 
VI/^t 1 -^ 1 2 2 ASttB^tlS 10 311 

ae^a8 8 3 tfi»?»nfe7u-A8 4tc£fs<**i/t^ 

5o r>^y\^^ — v 1 StfttBSaxS^'^SSte, 
71/-A8 6£*M,T««Sai8 €>tlTHS 

2 4ttttffi£&8 3£tatte>*lfc:7U-A8 2t$ftS 

[ 0 0 6 1 ] UT-Z^feMl 0 3±«Ctt. BJ^Pl 1 2 
A, 1 1 2 BaqJi&^l 1 A, 1 1 Bfcj&»6fcSXtty 
-T^E — *10A, 1 0 BftmWZtlT 05 0 Rlffi?^ 1 
1A, 11BI1 3*SSI5tf9 *^LTUf^iMf-y 
1 2 2 £j!g£tVt^5o !/f^;^f-^ 1 2 2 it 

5, xttv-r^-^iOA, i o Bizmmztirxjj 

fa(DmWzmz>frlZJ&mTZ> 0 £c*>\ l/r^J^r-y 

1 2 2©X£r£]©{£fi<i* l/f^;^f-yl2 2±l; 
H^^tlfc»l&a 119L U^ZJlsfe** 1 0 3 ££fS 
^nrXffilC^Pfr&L'-lf t'-A£^ffijgH 1 9lCJ®at 
TSU— *fT$ff 1 2 1 hJCcfcoTtfttti^ilSo 

[ 0 0 6 2 ] 1 2 A, 112BI1 Eft*V h" 

13A, 1 3 BtC^rt^nTX^f^COfugtCgiftqlfgh 
^otl^o ^ — * 1 £B;££ft£:$«l®j;7 U — A 3 5L 

it @^ii2A 5 1 1 2 Bizimmx-mmt)*^*- 

ZXmM%>&3 6 A, 3 6B^0fWf)tlTl^o & 
*j\ l/fmf-^91S5 4li, U— 2 
icoa^h, £fflffii3%5 l ^cofi^hlcfio^r, u 

^^U^-^OqJBhf 1 1 A, 1 1 B^XSJi&gtSfcf 3 
6 A, 3 6Bk^©Eft«8(t(Ofitt&*»JfflI-r5o l/f-^ 
VU^^-^fflJORJift^l 1 A, 1 lBhXMM3 6 

a, 3 6 B£*fflmT&rzft<D&Bmm&. msiz^r 

5 6 A, 5 6 B£*f/ST5 — vCDrJ®;^ 1 
1A, 1 lBffi^K7-fMh, K^*f^57A, 57B 
XiC^rSU^^il/X^-^^XffillftggWS 6 A, 3 

6 Bffl© K^Y^iiSilftQL,* CtX^Srb^^yi/^^ — 
v*KBJS5 4(cS^T5Ct:tC3&5o 

[ 0 0 6 3 ] WJt0)SEtCi$^T, [/f^Mf-y'l 

2 2 S + X*[fiIt:ffil&-r5fc®«C, DTSfr^ 1 1 A, 11 



1 2 A, 11 2 BiCfiE^JpflUa-rs. fel^tCXSJgj^ 
H36A, 3 6 Ai^lS? 1 1 2 A, 1 12BML 

X#ft^©ffi;&fcfcSfca£>, B^l 1 2 A, 1 1 2B 
lzlZX%\fi^<DJj&ttmTZ>Z£%:<, 1 1 2 

A, 1 1 2 B(i»±Lfcttffi*ti#-rSo CCDPK. S±r 

S?112A, 1 1 2 B^m^^Xo £tZ>jjm&ft 
£-f%^£ftte<. "RJl&^l 1 A, 1 2 B©inMi£B§ic 

^X^^©BfSi(3D{sABt:ffilft-rsci:* s 'r-#So fci>\ 
[0 0 6 4] 

>h^mzt)mzft£Liz<^m&ft&z><> z.com&. 

X, 7>r — ^7**7— B^^WL/TWJtt** 

[0 0 6 5 ] mz. 1 ©^-^SBjatf* 

«iI8©B#*B£<fciitt* #8«iSKIi8I©iS?t: 

«?(±. «SC»bT3f«*lRlfc:iBSEr5*rRlfc:tt»» 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h 0W s the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The stage drive method which is the stage drive method of using non-contact 
type driving means and driving the movable table installed free [ movement in the 
predetermined direction ] on the surface plate in the aforementioned predetermined 
direction to the aforementioned surface plate, and is characterized by to give damping 
force to the aforementioned stator when giving a thrust to the aforementioned movable 
table in the aforementioned predetermined direction where the stator of the 
aforementioned non-contact type driving means is supported free [ movement ] to the 
aforementioned surface plate. 

[Claim 2] The damping force which is the stage drive method according to claim 1, and is 
given to the aforementioned stator is the stage drive method characterized by being given 
by non-contact with electromagnetic force. 

[Claim 3] The stage drive method which is the stage drive method according to claim 1, 
and is characterized by giving damping force to the aforementioned stator by the 
feedforward system based on the position of the aforementioned movable table, and the 
instruction value of traverse speed. 

[Claim 4] Surface plate. The movable table installed in the predetermined direction free [ 
movement ] to this surface plate. Non-contact type driving means which drive the 
aforementioned movable table in the aforementioned predetermined direction to the 
aforementioned surface plate. It is stage equipment equipped with the above, and the 
stator of the aforementioned non-contact type driving means is supported free [ 
movement in the aforementioned predetermined direction ] to the aforementioned surface 
plate, and it is characterized by preparing the braking member which gives damping force 
to the aforementioned stator in the predetermined base. 

[Claim 5] It is stage equipment according to claim 4. the stator of the aforementioned 
non-contact type driving means The aforementioned braking member which is supported 
so that it may not move in the direction which intersects perpendicularly in the 
aforementioned predetermined direction to the aforementioned surface plate, and was 
prepared in the aforementioned base The frame prepared on the aforementioned base, and 
the thrust generator which gives the damping force which is attached in this frame and 
consists of electromagnetic force to the stator of the aforementioned non-contact type 
driving means, It is stage equipment characterized by ****(ing) and the aforementioned 
thrust generator generating the thrust which offsets substantially the reaction force which 
acts on the aforementioned stator in case the aforementioned movable table is driven 
through the aforementioned non-contact type driving means as the aforementioned 
driving force. 
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[Claim 6] The aforementioned braking member which it is stage equipment according to 
claim 4, the stator of the aforementioned non-contact type driving means is supported so 
that it may not move in the direction which intersects perpendicularly in the 
aforementioned predetermined direction to the aforementioned surface plate, and was 
prepared in the aforementioned base is stage equipment characterized by to have the 
passive damper which is attached in the frame prepared in the aforementioned base, and 
this frame, and gives mechanical damping force to the stator of the aforementioned non- 
contact type driving means. 

[Claim 7] Surface plate. The 1st movable table installed free [ movement in the 1st 
direction ] on this surface plate, this - the non-contact type driving means which drive 
the movable table of the above 2nd in the 2nd direction of the above to the 2nd movable 
table installed in the 2nd direction which crosses in the 1st direction of the above to the 
1st movable table free [ movement ], the driving gear which drives the movable table of 
the above 1st in the 1st direction of the above to the aforementioned surface plate, and the 
movable table of the above 1st it is stage equipment equipped with the above, and it 
attaches in the movable table of the above 1st - having - this ~ it is characterized by to 
have the movable member which moves in the 1st direction of the above with the 1st 
movable table, and the braking member which is fixed on the predetermined base, covers 
the moving range in the 1st direction of the above of the aforementioned movable 
member, and gives the thrust to the 2nd direction of the above to the aforementioned 
movable member 

[Claim 8] It is stage equipment according to claim 7. the aforementioned braking member 
It has the holddown member arranged so that the aforementioned movable member may 
be countered [ the total displacement range of the 1st direction of the above of the 
aforementioned movable member ]. between the aforementioned movable member and 
the aforementioned holddown member Stage equipment characterized by generating the 
thrust which offsets substantially the reaction force which acts on the aforementioned 
movable member in case the movable table of the above 2nd is driven through the 
aforementioned non-contact type driving means. 

[Claim 9] The aligner characterized by projecting the pattern formed in the illuminated 
mask on the substrate laid on stage equipment according to claim 4 through a projection 
optical system. 

[Claim 10] The aligner characterized by projecting the pattern which illuminated the 
mask laid on stage equipment according to claim 4, and was formed in this mask on the 
substrate on a substrate stage through a projection optical system. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is used for the aligner used 
in order to imprint a mask pattern on substrates, such as a wafer, at the lithography 
process for manufacturing a semiconductor device, a liquid crystal display element, or the 
thin film magnetic head, concerning the stage equipment and its drive method with a 
vibrationproofing function for carrying out precision positioning of the processing object, 



2 



Computer Translation of JP1 1-168664 from JPO website <http://www.jpo.go.jp/> 



a precision machine tool, a precise measurement machine, etc., and is suitable. 
[0002] 

[Description of the Prior Art] For example, in case a semiconductor device etc. is 
manufactured, in order to imprint the pattern of the reticle as a mask on the wafers (or 
glass plate etc.) with which it was applied to the resist as a sensitization substrate, the 
reduction projection type aligner of a stepper method was mainly used conventionally. 
The wafer stage in which stepping is possible is used for the 2-way which intersects 
perpendicularly at the this package exposure type aligner as equipment made to move 
each shot field of a wafer to a predetermined exposure position. 
[0003] The reduction projection type aligner of step - exposed by carrying out the 
synchronous scan of a reticle and the wafer to a projection optical system recently and - 
scanning method also attracts attention. In such a scanning exposure type aligner, the 
reticle stage in which very small angle rotation is possible is used for the scanning 
direction around the shaft perpendicular to a move side possible [ continuation movement 
] at constant speed, and possible [ slight amount movement to a non-scanning direction ] 
with the wafer stage which performs stepping to the 2-way which intersects 
perpendicularly, respectively, and performs continuation movement to a scanning 
direction by constant speed. 

[0004] And in order to intercept the vibration from a floor, as for an aligner main part 
including these stages, it is common to be supported through the vibrationproofing base 
which consists of an air spring and coiled spring with large elasticity, and an oil damper 
as an attenuator. Drawing 12 shows the outline composition of the wafer stage for the 
conventional aligners, in this drawing 12 , on the base 70, the surface plate 72 is 
supported through two or more vibrationproofing bases 71 A and 7 IB, and the X stage 73 
is laid free [ movement ] along the direction (let this be the direction of X) parallel to the 
space of drawing 12 on the surface plate 72. The X stage 73 is driven in the direction of 
X through a feed screw 75 with the drive motor 74 fixed on the surface plate 72, and the 
Y stage 76 driven by the feed screw method is laid in the direction of Y which intersects 
perpendicularly in the direction of X on the X stage 73. 

[0005] In this case, in case the drive to the direction of X of the X stage 73 is started, the 
thrust F shown in the X stage 73 by the arrow of a solid line acts, and reaction force-F 
shown by the arrow of a dotted line as a reaction acts on a surface plate 72 side through a 
drive motor 74. Therefore, if it remains as it is, a surface plate 72 will be displaced in the 
direction of the reaction, and vibration will produce it. Then, as conventionally indicated 
by JP,58-681 18, A The actuator 77 for giving the damping force D to the direction of X to 
a surface plate 72 on the base 70 is installed. The method of preventing vibration of a 
surface plate 72 is proposed by what the force in which a direction is opposite is given to 
a surface plate 72 for from an actuator 77 in the same size as the reaction committed to a 
surface plate 72 at the time of the acceleration and deceleration of the X stage 73 (that is, 
damping force D is made equal to a thrust F). 

[0006] Moreover, in order to prevent that reaction works to a surface plate side through 
the stator in case a linear motor is driven when the linear motor is used as a drive motor, 
the method of fixing the stator of the linear motor by the base 70 (floor) side is indicated 
by the U.S. patent (USP) No. 5,528,1 18 specification. 
[0007] 

[Problem(s) to be Solved by the Invention] in the Prior art like the above, as shown in 
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drawing 12 , since the position of reaction force-F which works to a surface plate 72 
(drive motor 74) differs from the position which is the damping force D given to a 
surface plate 72 from an actuator 77 greatly, by the method of giving damping force to a 
surface plate 72 through an actuator 77, the moment which is made to rotate or transform 
this surface plate 72, and the deformation force occur Although the large amplitude 
component of these moments and deformation force causes the oscillation mode which 
the air spring (or coiled spring) of the vibrationproofing bases 71 A and 71B etc. deforms, 
this vibration is reduced by vibrationproofing base 71 A and the 71 B itself to a remarkable 
grade. However, vibration of the small amplitude which remains is becoming the amount 
which cannot be disregarded in the use of which the stability of about several nm is 
required like a semiconductor aligner. 

[0008] Moreover, in order to lessen vibration of the small amplitude which remains as 
much as possible with the structure where the position of reaction force-F differs from the 
position of damping force D greatly such, it is desirable for the drive property with the 
actuator 77 for giving damping force from the drive motor 74 and the exterior of the X 
stage 73 to be nearly completely in agreement. The drive property is mainly the linearity 
of the size of the generating thrust to a thrust instruction value, and a time lag after thrust 
instructions are emitted until the thrust occurs. However, it was difficult for a drive motor 
74 and an actuator 77 to have made the drive property in agreement nearly completely in 
the method of drawing 12 , since mechanisms differ greatly, and it was difficult to reduce 
vibration of the small amplitude. 

[0009] moreover, having un-arranged [ of giving big restrictions to the arrangement 
which is a length measurement system, a sensor, etc. with which stage equipment is 
equipped ] while a brake mechanism becomes large-scale and stage equipment is 
enlarged as a whole although the method of fixing the stator of a linear motor by the base 
side among Prior arts does not excite the oscillation mode made to transform a surface 
plate and an aligner book soma like the former 

[0010] Moreover, with the conventional stage equipment of drawing 12 , since the 
position of the X stage 73 (drive motor 74) is fixed in a direction (the direction of Y) 
perpendicular to the space of drawing 12 , even if the position (X coordinate) of the X 
stage 73 changes, a certain grade can suppress the vibration at the time of the acceleration 
and deceleration with an actuator 77. In order to suppress the vibration at the time of the 
acceleration and deceleration of the Y stage 76, without on the other hand depending on 
the position of the X stage 73 in order that it may follow that the position of the X stage 
73 changes and the position of the direction of X may change about the Y stage 76, it is 
necessary to establish a damping mechanism on the X stage 73. However, if a damping 
mechanism is established on the X stage 73 in this way, while the X stage 73 will be 
enlarged, there is un-arranging [ of the drive property of the X stage 73 getting worse ]. 
[001 1] In view of this point, in case this invention suppresses the vibration accompanying 
the drive of moving part, it sets it as the 1st purpose to offer the stage drive method of 
being hard to generate the moment, the deformation force, etc., and the stage equipment 
which uses this drive method. Furthermore, this invention sets it as the 2nd purpose to 
offer the stage drive method that the vibration accompanying the drive of moving part 
can be reduced greatly, and the stage equipment which uses this drive method, without 
using a large-scale damping mechanism. 

[0012] Furthermore, this invention sets it as the 3rd purpose to offer the stage equipment 
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which can suppress vibration produced in one move direction, without affecting it in the 
move direction of another side not much, when driving moving part to the crossing 2- 
way. Furthermore, this invention aims also at offering the aligner equipped with such 
stage equipment. 
[0013] 

[Means for Solving the Problem] The stage drive method by this invention the movable 
table (5, 6, 8) installed free [ movement in the predetermined direction ] on the surface 
plate (3) Where it is the stage drive method of using and driving non-contact type driving 
means (10A, 10B) in the predetermined direction to a surface plate (3) and the stator 
(12 A, 12B) of the non-contact type driving means is supported free [ movement ] to a 
surface plate (3) When giving a thrust to the movable table in the predetermined 
direction, damping force is given to the stator. 

[0014] In this this invention, the linear motor which consists of a needle and a stator, or 
the driving gear which generates the thrust which consists of a Lorentz force can be used 
as the non-contact type driving means. And processing objects, such as a wafer, are laid 
on the movable table. And in case the movable table is driven by the non-contact type 
driving means, damping force is given from the braking member to the stator so that the 
reaction (reaction force) generated in a stator (12 A, 12B) may be offset. In this case, 
since reaction and damping force act on the same straight line mostly, while neither the 
moment nor the deformation force can generate them easily, even if the timing and the 
size of reaction and damping force shift somewhat, as for a stator (12A, 12B), force 
which causes rotation etc. to a surface plate (3) etc. since it can move freely does not act 
to a surface plate (3). 

[0015] In this case, you may make it give damping force to the stator by the feedforward 
system based on the position of the movable table, and the instruction value of traverse 
speed. A speed of response becomes quick by this. Next, the movable table on which the 
1st stage equipment by this invention was installed in the predetermined direction free [ 
movement ] to a surface plate (3) and this surface plate (5, 6, 8), The non-contact type 
driving means which drive the movable table in the predetermined direction to the 
surface plate (10A, 10B), Are stage equipment which **** and the stator (12A, 12B) of 
the non-contact type driving means is supported free [ movement in the predetermined 
direction ] to the surface plate. The braking member (35, 36A, 36B;35A, 64A, 64B, 65) 
which gives damping force to the stator is prepared in the predetermined base (1). 
[0016] According to this this invention, in case the movable table is driven, the stage 
drive method of this invention can be used by giving damping force from the braking 
member to the stator so that the reaction (reaction force) generated in a stator (12A, 12B) 
may be offset. In this case, since reaction and damping force act on the same straight line 
mostly, while neither the moment nor the deformation force can generate them easily, 
even if the timing and the size of reaction and damping force shift somewhat, as for a 
stator (12A, 12B), force which causes rotation etc. to a surface plate (3) etc. since it can 
move freely does not act to a surface plate (3). therefore, the braking — even if the drive 
property of a member differs from the drive property of the non-contact type driving 
means, it does not interfere this meaning ~ braking with electromagnetic [ active as the 
braking member ] — you may use passive braking members other than a member, such as 
a swivel joint and a splice of a viscoelastic body method 

[0017] namely, in using an active braking member like the former As an example, the 



5 



Computer Translation of JP1 1-168064 from JPO website <http://www.jpo.go.jp/> 

stator (12A, 12B) of the non-contact type driving means The braking member which is 
supported so that it may not move in the direction which intersects perpendicularly in the 
predetermined direction to a surface plate (3), and was prepared in the base The frame 
(35) prepared on the base, and the thrust generator which gives the damping force which 
is attached in this frame and consists of electromagnetic force to the stator (12A, 12B) of 
the non-contact type driving means (36A, 36B), It ****, and in case the thrust generator 
drives the movable table through the non-contact type driving means, it generates the 
thrust which offsets substantially the reaction force which acts on a stator (12A, 12B) as 
the damping force. 

[0018] On the other hand, in using a passive braking member like the latter As an 
example, the stator (12A, 12B) of the non-contact type driving means The braking 
member which is supported so that it may not move in the direction which intersects 
perpendicularly in the predetermined direction to a surface plate (3), and was prepared in 
the base It has the frame (3 5 A) prepared in the base, and the passive damper (64A, 64B, 
65) which is attached in this frame and gives mechanical damping force to the stator 
(12A, 12B) of the non-contact type driving means. There is no need of using a large-scale 
damping mechanism by this. 

[0019] Moreover, the 1st movable table on which the 2nd stage equipment by this 
invention was installed free [ movement in the 1st direction ] on a surface plate (3) and 
this surface plate (5, 6, 8), The 2nd movable table installed in the 2nd direction which 
crosses in the 1st direction to this 1st movable table free [ movement ] (7, 14, 15), The 
driving gear which drives the 1st movable table in the 1st direction to a surface plate (3) 
(10A, 10B), The non-contact type driving means which drive the 2nd movable table in 
the 2nd direction to the 1st movable table (26A, 26B), The movable member which is 
stage equipment which ****, is attached in the 1st movable table and moves in the 1st 
direction with this 1st movable table (32), It has the braking member (33, 34A, 34B) 
which is fixed on the predetermined base (1), covers the moving range in the 1st direction 
of a movable member (32), and gives the thrust to the 2nd direction to a movable member 
(32). 

[0020] According to this this invention, processing objects, such as a wafer, are laid on 
the 2nd movable table, and the position of the 2nd movable table changes two- 
dimensional. That is, it follows that the position of the 1st direction of the 1st movable 
table changes, and the position of the 1st direction of the 2nd movable table also changes. 
In this invention, a movable member (32) is attached in the 1st movable table, and the 
vibration to the 2nd direction of the 2nd movable table can be suppressed, without almost 
affecting the movement of the 1st movable table by giving the damping force from the 
outside to the 2nd direction to this movable member (32). 

[0021] An example of a member has the holddown member (33) arranged so that a 
movable member (32) may be countered [ the total displacement range of the 1st 
direction of a movable member (32) ]. in this case, the braking — between a movable 
member (32) and a holddown member (33) In case the 2nd movable table is driven 
through the non-contact type driving means, the thrust which offsets substantially the 
reaction force which acts on a movable member (32) is generated. The vibration to the 
2nd direction is actively suppressed by this. 

[0022] Moreover, the 1st aligner by this invention projects the pattern formed in the 
illuminated mask on the substrate laid on the 1st [ of this invention as a substrate stage ] 
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stage equipment through a projection optical system. Next, the 2nd aligner by this 
invention illuminates the mask laid on the 1st [ of this invention as a mask stage ] stage 
equipment, and projects the pattern formed in this mask on the substrate on a substrate 
stage through a projection optical system. 
[0023] 

[Embodiments of the Invention] Hereafter, with reference to drawing 1 - drawing 6 , it 
explains per gestalt of operation of the 1st of this invention. This example applies this 
invention to the wafer stage of the projection aligner for semiconductor device 
manufacture. Drawing 1 shows the outline composition of the projection aligner of this 
example, and drawing 2 shows the composition of the wafer stage of the projection 
aligner. First, in drawing 1 , the rectangular plate-like surface plate 3 is supported through 
four vibrationproofing base 2A - 2D (2C and 2D have not appeared on the drawing) on 
the plate-like base 1. Vibrationproofing base 2 A, 2B, etc. consist of an air spring with 
large elasticity (or coiled spring), and an oil damper as a periodic-damping machine, 
respectively, and the vibration from a floor gets across to a surface plate 3 side by 
vibrationproofing base 2A, 2B, etc. Moreover, the resonance frequency as a surface plate 
3 and the whole mechanism section of the projection aligner on this is about several Hz. 
The front face of a surface plate 3 is a flat surface with very good flatness, and the front 
face is held almost in parallel with the level surface by the quiescent state, takes a Y-axis 
in the X-axis and the direction parallel to the space of drawing 1 in the direction 
perpendicular to the space of drawing 1 on the front face of a surface plate 3 hereafter, 
and takes and explains the Z-axis in the direction perpendicular to the front face of a 
surface plate 3. 

[0024] In this case, the X guide bar 4 by which the slideway for X stage was prepared in 
the front face of a surface plate 3 along the direction of X is being fixed. Moreover, 1st Y 
guide-bar conveyance object 5 is arranged free [ movement in the direction of X ] along 
the front face of the X guide bar 4 and a surface plate 3. 2nd Y guide-bar conveyance 
object 8 is arranged free [ movement in the direction of X ] in parallel with Y guide-bar 
conveyance object 5 along the front face of a surface plate 3. The Y guide bar 6 in which 
the slideway for Y stage was prepared along the direction of Y is constructed so that Y 
guide-bar conveyance objects 5 and 8 may be connected, and X stage consists of Y 
guide-bar conveyance objects 5 and 8 and a Y guide bar 6. 

[0025] In this case, the air jet section which constitutes a pneumatic bearing, respectively 
is prepared in the base of 1st Y guide-bar conveyance object 5, and the lateral surface. 
Furthermore, near these air jet sections, pre-load mechanisms, such as a magnet or a 
vacuum pocket, are incorporated, and it is restrained in a Z direction and the direction of 
Y, 1st Y guide-bar conveyance object 5 maintaining a respectively fixed interval at the 
front face of a surface plate 3, and the side of the X guide bar 4, and is movable in the 
direction of X. Similarly pre-load mechanisms, such as the air jet section which 
constitutes a pneumatic bearing and a magnet, or a vacuum pocket, are included also in 
the base of 2nd Y guide-bar conveyance object 8, and it is restrained, Y guide-bar 
conveyance object 8 also maintaining a fixed interval at the upper surface of a surface 
plate 5, and can move in the direction of X. 

[0026] moreover, the connection constructed so that the X guide bar 4 might be inserted 
with Y guide-bar conveyance object 5, X-axis linear motor 10A might be arranged along 
the direction of X on a surface plate 3 and X-axis linear motor 10A and Y guide-bar 
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conveyance object 5 might straddle the X guide bar 4 -- it is connected through the 
member 9 furthermore, X-axis linear motor 10A connection - it consists of needle 1 1 A 
equipped with the coil by the side of a member 9, and stator 12A which comes to arrange 
two or more permanent magnets which the polarity by the side of a surface plate 3 
reverses by turns, and direct-acting guide 13 A is infixed between stator 12A and the front 
face of a surface plate 3 As a part of stator 12A is cut to drawing 2 and it is lacked and 
shown in it, direct-acting guide 13A consists of rail 13Ab fixed on the surface plate 3, 
and two or more slide-member 13Aa(s) which can slide on a this top in the direction of X 
through the ball bearing of small a large number, and slide-member 13Aa is being fixed 
to the base of stator 12A by adhesion etc. In addition, as direct-acting guide 13 A, you 
may use the guide of a static pressure gas bearing method etc. 
[0027] X-axis linear motor 10B arranged in the direction of X is connected through a 
member 18. drawing 1 - returning - the left end section of the Y guide bar 6 - 
connection - X-axis linear motor 10B connection ~ it consists of needle 1 IB equipped 
with the coil by the side of a member 18, and stator 12B which comes to arrange two or 
more permanent magnets by the side of a surface plate 3, and direct-acting guide 13B 
which can slide on stator 12B forward and backward in the direction of X is infixed 
between stator 12B and the front face of a surface plate 3 That is, the stators 12A and 
12B of the biaxial X-axis linear motors 10A and 10B of this example are supported so 
that it can slide in the direction of X while being restrained by the direct-acting guides 
13A and 13B, respectively so that it cannot displace in the direction of Y. In this case, 
damping force which offsets the reaction force in the case of a drive (reaction) from the 
braking member of the below-mentioned direction of X is given to Stators 12A and 12B. 
Moreover, the X-axis linear motors 10A and 10B drive X stage in the direction of X by 
the moving coil method in parallel. 

[0028] A member 7 is arranged, in drawing 2 , the Y guide bar 6 is inserted in the 
direction of X - as - the side of this Y guide bar 6 - a several micrometers crevice - 
opening — one pair of direction of X restricted bearings — the direction of X restricted 
bearing - Z surfacing bearing board 14 (refer to drawing 1 ) fixes to the base of a 
member 7 - having ™ the direction of X restricted bearing - the sample base 15 is fixed 
to the upper surface of a member 7, and the wafer W for exposure with which the resist 
was applied through the non-illustrated wafer electrode holder on the sample base 15 is 
held this example ~ one pair of direction of X restricted bearings — Y stage consists of a 
member 7, a Z surfacing bearing board 14, and a sample base 15 
[0029] In this case, the air jet section which constitutes a pneumatic bearing, and 3 or 
more sets of pre-load equipments, such as a vacuum pocket and a magnet, are built into 
the base (opposed face with a surface plate 3) of Z surfacing bearing board 14, and the 
weight of Y stage supports to non-contact by the pneumatic bearing method. Moreover, 
one pair of direction of X restricted bearings 7 blow off air toward the Y guide bar 6, 
respectively, and they are restrained about the direction of X by non-contact, maintaining 
a fixed gap at the Y guide bar 6 for the Y stage by balance of the pneumatic pressure 
which both generate. By this, the Y stage is in the state restrained by non-contact at the 
direction of X, and the Z direction, and it can move in the direction of Y along with the Y 
guide bar 6 on it. 

[0030] as the object for the drive of the Y stage - one pair of direction of X restricted 
bearings - so that Y guide-bar conveyance objects 5 and 8 (refer to drawing 1 ) may be 
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connected with the both sides of a member 7 One pair of stators 16A and 16B equipped 
with the coil, respectively are installed in parallel with the direction of Y. + Needle 17A 
equipped with two or more permanent magnets of the character type of KO so that stator 
16A might be inserted into the superficies of a member 7 is fixed, the direction of X 
restricted bearing by the side of the direction of X - - the direction of X restricted 
bearing by the side of the direction of X -- the needle (un-illustrating) equipped with two 
or more permanent magnets so that stator 16B might be inserted into the superficies of a 
member 7 is being fixed And the Y-axis linear motors 26 A and 26B of Stators 16A and 
16B, corresponding needle 17 A, etc. and a more nearly biaxial MUBINGU magnet 
method are constituted, and the Y stage is driven in the direction of Y by these Y-axis 
linear motors 26A and 26B. 

[0031] drawing 2 - setting - the direction of X restricted bearing in Y stage - 
amendment of the surrounding tilt angle of the position (focal position) of a Z direction, 
the X-axis, and a Y-axis is possible for the sample base 15 of the upper part of a member 
7, and move mirror 19X of the X-axis and move mirror 19Y of a Y-axis are being fixed 
to the edge of the direction of -X on the sample base 15, and the edge of the direction of 
+Y, respectively Moreover, a laser beam is irradiated in parallel with the X-axis by move 
mirror 19X of the biaxial X-axis attached in the supporter material 25 fixed to the side of 
the direction of -X of a surface plate 3 from laser interferometer 21XA and 21XB(s), and 
X coordinates XW1 and XW2 of move mirror 19X (sample base 15) are measured by 
laser interferometer 21XA and 21XB(s). For example, one X coordinate XW1 turns into 
an X coordinate of the sample base 15, and the angle of rotation of the sample base 15 is 
computed from the difference of two X coordinates XW1 and XW2. 
[0032] Moreover, the laser beam from laser interferometer 21 Y of the Y-axis attached in 
the supporter material 25 is reflected by the mirror 20 attached in the optical-system 
support frame which is not illustrated [ which was attached in the supporter material 25 ], 
move mirror 19Y irradiates in parallel with a Y-axis, and Y coordinate YW of move 
mirror 19Y (sample base 15) is measured by laser interferometer 21 Y. 
[0033] It returns to drawing 1 and a projection optical system PL and Reticle R are 
arranged one by one above Wafer W, a projection optical system PL is supported by the 
column which is not illustrated [ which was fixed to the surface plate 3 ], and Reticle R is 
held on the reticle stage 22 laid free [ movement ] on the reticle base 23 fixed to the 
column. Moreover, the lighting optical system 24 which consists of the fly eye lens which 
equalizes the illumination distribution of the exposure light from the exposure light 
source installed in the exterior of a chamber the projection aligner was contained, good 
distorsion-of-image field drawing (reticle blind), a condensing lens, etc. is arranged at the 
upper part of the column, and the exposure light IL from the lighting optical system 24 
illuminates the pattern space of Reticle R in the lighting field of a long and slender 
rectangle for example, in the direction of X at the time of exposure, as the exposure light 
IL - everything but the bright lines, such as i line of a mercury lamp, ~ excimer laser 
light, such as KrF (wavelength of 248nm), or ArF (wavelength of 193nm), ~ a soft X ray 
etc. can be used further 

[0034] Moreover, the laser interferometer (un-illustrating) which measures the two- 
dimensional position of a reticle stage 22 is also formed, and a stage control system 52 
controls operation of a reticle stage 22 by the linear motor method according to the 
instructions from the main-control system 51 which carries out control control of the 
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operation of the measurement value of this laser interferometer, and the whole 
equipment. Similarly, the measurement value of laser interferometer 21XA of drawing 2 , 
21XB, and 21 Y is also supplied to the stage control system 52 of drawing 1 , responds to 
instructions from the measurement value and the main-control system 51, and a stage 
control system 52 controls operation of the biaxial X-axis linear motors 10A and 10B by 
the side of a wafer stage, and the biaxial Y-axis linear motors 26 A and 26B. Namely, at 
the time of exposure, after the exposure to one shot field on Wafer W is completed After 
carrying out the stepping drive of the X-axis linear motors 10A and 10B and the Y-axis 
linear motors 26A and 26B and moving the next shot field to a scanning starting position, 
By driving a reticle stage 22 synchronously, while carrying out the constant speed drive 
of the Y-axis linear motors 26A and 26B In Reticle R and Wafer W, to a projection 
optical system PL, operation of carrying out a synchronous scan in the direction of Y, 
using a projection scale factor as a velocity ratio is repeated by step - and - scanning 
method, and exposure to each shot field of Wafer W is performed. In addition, as a 
projection aligner, instead of step - like this example, and - scanning method, when a 
package exposure method like a stepper is used, this invention is applied. 
[0035] Now, as shown in drawing 2 , the sample base 15 (wafer W) of the wafer stage of 
this example is driven by the biaxial X-axis linear motors 10A and 10B in the direction of 
X, and is driven by the biaxial Y-axis linear motors 26A and 26B also in the direction of 
Y. And although the thrust proportional to target acceleration (it contains when slowing 
down) is given to the corresponding needles 1 1 A and 1 IB of the X-axis linear motors 
10A and 10B in case it drives in the direction of X, the force (it is hereafter called 
"reaction force") of the size reverse [ the thrust and direction ] and same commits the 
sample base 15 to the stators [ in that case ] 12A and 12B according to reaction. 
Similarly, in case the sample base 15 is driven in the direction of Y, the thrust 
proportional to target acceleration is given to needle 17A of the corresponding Y-axis 
linear motors 26A and 26B etc., and it works to the stators 16A and 16B to which the 
thrust and the reaction force of the size reverse [ a direction ] and same correspond. 
Therefore, when there is no brake mechanism temporarily, those reaction force acts on a 
surface plate 3 from Stators 12A and 12B, or 16A and 16B, vibration occurs, also in after 
the acceleration-and-deceleration end of the sample base 15, the vibration will remain 
and the positioning accuracy of the sample base 15 or the constant-speed-control nature 
at the time of scanning exposure will get worse. 

[0036] In order to prevent aggravation of such positioning accuracy and constant-speed- 
control nature, the wafer stage of the projection aligner of this example is equipped with 
the brake mechanism of the X-axis and a Y-axis. First, as a part of brake mechanism of 
the X-axis is shown in drawing 2 , they are the direct-acting guides 13 A and 13B which 
can move in the generating direction of the reaction force of the stators 12A and 12B of 
the X-axis linear motors 10A and 10B freely. The braking frame 35 is fixed to the side of 
the direction of -X of the base 1. moreover, on the braking frame 35 The heights 35a and 
35b which have countered the upper surface of Stators 12A and 12B mostly at the edge of 
the direction of -X of Stators 12A and 12B are formed. Members 36 A and 36B are fixed. 
X braking which equipped mostly the base of Heights 35a and 35b with the coil with the 
same composition with the needles 1 1 A and 1 IB of the X-axis linear motors 10A and 
10B, respectively ~ The point of Members 36A and 36B is inserted in non-contact inside 
the character type stators 12A and 12B of KO X ****, respectively, the above direct- 
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acting guides 13A and 13B, the braking frame 35, and X braking -- the brake mechanism 
of the X-axis consists of members 36A and 36B - having - **** -- X braking -- 
Members 36A and 36B generate desired damping force to Stators 12A and 12B by the 
linear motor method 

[0037] Drawing 5 showed the detailed composition of a stage control system 52 shown in 
drawing 1 , set it to this drawing 5 , and the stage control system 52 is equipped with the 
wafer stage drive system 53, the reticle-stage drive system 54, and various kinds of 
drivers. And the measurement value of laser interferometer 21XA of three shafts by the 
side of a wafer stage, 21XB, and 21Y is supplied to the wafer stage drive system 53, and 
instruction values, such as a target position of a wafer stage (sample base 15) and traverse 
speed, are further supplied to the wafer stage drive system 53 from the main-control 
system 51. According to these information, the wafer stage drive system 53 sets up the 
thrust generated in the X-axis linear motors 10A and 10B and the Y-axis linear motors 
26A and 26B of drawing 2 , and supplies the information on these thrusts to Drivers 55A 
and 55B, and 56A and 56B by the feedforward system. Moreover, the wafer stage drive 
system 53 supplies synchronous information to the reticle-stage drive system 54, and the 
reticle-stage drive system 54 drives a reticle stage synchronizing with a wafer stage. 
[0038] The drivers 55A and 55B by the side of a wafer stage, and 56A and 56B supply 
the drive current to the coil of Needles 1 1 A and 1 IB which corresponds so that the set-up 
thrust may be generated, and the coil of Stators 16A and 16B. under the present 
circumstances, X braking to which it is alike, the information on the thrust of the X-axis 
to the drivers 55A and 55B of the X-axis is supplied also to the drivers 57A and 57B for 
braking of the X-axis, and Drivers 57 A and 57B correspond -- the current for generating 
the thrust of a retrose in the same size as the thrust of the X-axis to the coil of Members 
36A and 36B is supplied 

[0039] Drawing 6 is reaction force in stator 12A which is the simplified side elevation 
which looked at the wafer stage of drawing 2 in the direction of -Y, and corresponds 
when the thrust FXA to the direction of X is given to needle 1 1 of X-axis linear motor 
1 OA A in this drawing 6 , since the sample base 15 of drawing 2 is temporarily driven in 
the direction of +X. - FXA (reaction force FXA which goes in the direction of -X) acts. 
Simultaneously, since the damping force DXA which acts to member 36 A to stator 12A 
X **** turns into the thrust FXA to the direction of X where a size is the same by the 
reaction force and retrose, the force to the direction of X does not act on stator 12 A, and 
stator 12A maintains the state where it was stood still. Especially, at this example, it is 
reaction force. - Since FXA and damping force DXA are on the same straight line mostly, 
the force into which you are going to make it transform the moment and stator 12A does 
not occur, and a very small vibration etc. does not arise at the time of the acceleration and 
deceleration of needle 1 1 A. 

[0040] moreover, the timing by which a thrust is temporarily given to needle 1 1 A - 
receiving ~ X braking - a member, though the timing to which damping force is given to 
stator 12A by 36A shifts slightly or the size of the reaction force generated in stator 12 A - 
- receiving ~ X braking - a member — though the sizes of the damping force given to 
stator 12A by 36 A differ slightly, since stator 12A shifts in the direction of X by direct- 
acting guide 13 A, vibration does not arise in a surface plate 3 Therefore, irrespective of 
the acceleration and deceleration of X stage (needles 1 1 A and 1 IB), the surface plate 3 is 
standing it still and the position control and speed control of X stage are performed with 
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high precision. 

[0041] It returns to drawing 2 and Stators 1 1A and 1 IB usually maintain a quiescent state 
by Members 36A and 36B X **** as an example in the period which the X-axis linear 
motors 10A and 10B are not driving. Moreover, although not illustrated, encoders, such 
as optical [ which detects roughly the relative position of the direction of X of Stators 
12A and 12B and a surface plate 3 ], or an electrostatic-capacity formula, are arranged, 
and the measurement value of this encoder is also supplied to the wafer stage drive 
system 53 of drawing 5 . And when the relative position of the direction of X of Stators 
12A and 12B and a surface plate 3 has separated from the target range defined 
beforehand within the period which the X-axis linear motors 10A and 10B do not drive, 
for example, the wafer stage control system 53 drives Members 36 A and 36B X **** 
through the non-illustrated control line so that the relative position may become the target 
within the limits. By this, it is lost that the position of Stators 12A and 12B shifts 
gradually. 

[0042] Next, the brake mechanism of a Y-axis is explained, the connection which moves 
in the direction of X with Y guide-bar conveyance object 5 as first shown in drawing 1 ~ 
the needle 32 which equipped the member 9 with the coil is fixed — having — the point of 
a needle 32 ~ non-contact — a wrap - the stator 33 of the character type [ configuration ] 
of KO is arranged along the direction of X like, and the stator 33 is being fixed to two 
braking frames 34A and 34B fixed to the side of the direction of +Y of the base 1 Y 
braking motor 31 as a brake mechanism of a Y-axis consists of a needle 32 and a stator 
33, and as a part of stator 33 is cut to drawing 2 and it is lacked and shown in it, the stator 
33 is arranged so that a needle 32 may be covered in the total displacement range of the 
needle 32 in the direction of X. 

[0043] As the plan and drawing 3 (b) which cut and lacked the part which shows Y 
braking motor 31 which consists of the needle 32 and stator 33 of drawing 1 are the side 
elevation of drawing 3 (a) and drawing 3 (a) is shown in drawing 3 (b) A stator 33 fixes 
permanent magnets 39 A and 39B so that polarity may be reversed in the direction of Y to 
one inside of three yokes 37, 38A, and 38B fixed to the character type of KO. By the 
polarity which pays well so that the inside of another side may be countered at permanent 
magnets 39A and 39B, permanent magnets 39C and 39D are fixed, and it is formed. 
Therefore, the direction of the magnetic flux produced between one pair of one 
permanent magnets 39A and 39C is the direction and reverse of magnetic flux which are 
produced between one pair of permanent magnets 39B and 39D of another side, and the 
needle 32 is inserted in non-contact among these two pairs of permanent magnets. 
[0044] As shown in drawing 3 (a), inside the needle 32, multiple-times winding of the 
coil 32a is carried out at the shape of a rectangle. In this case, the current IY which flows 
to coil 32a Between one pair of permanent magnets 39B and 39D different from between 
one pair of permanent magnets 39A and 39C, the direction of +X, Or it is reverse 
mutually in the direction of -X, and if damping force DY / 2 which become a needle 32 
from a Lorentz force in the direction of Y among permanent magnets 39 A and 39C 
temporarily act, damping force DY / 2 which consist of a Lorentz force in the direction of 
Y will act on a needle 32 also among permanent magnets 39B and 39D. Since the 
Lorentz force is proportional to Current IY, it can control the direction of the damping 
force of DY, and a size by control of Current IY arbitrarily in total. 
[0045] Therefore, in drawing 5 , the information on the thrust supplied to the drivers 56A 
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and 56B of a Y-axis from the wafer stage drive system 53 is supplied also to the driver 
58. With the total value FY of the thrust by which the damping force DY which consists 
of the Lorentz force is given to the needles 16A and 16B of the biaxial Y-axis linear 
motors 26 A and 26B, a driver 58 has reverse reaction force and direction which are 
committed to a needle 32, and it sets up the current IY supplied to coil 32a of a needle 32 
so that a size may become the same. 

[0046] consequently - if a thrust FY shall work in the direction of Y to needle 17A etc. 
in drawing 1 by the Y-axis linear motors 26A and 26B (refer to drawing 2 ) (sample base 
15) - Stators 16A and 16B (refer to drawing 2 ) and connection ~ to the needle 32 of Y 
braking motor 31, reaction force-FY (the size to the direction of -Y is the reaction force 
of FY) works through a member 9 In order that the damping force DY to the direction of 
Y where a size is the same may act on a needle 32 by the reaction force and retrose by Y 
braking motor 31 corresponding to this, the vibration to the direction of Y is not produced 
in a needle 32, as a result a surface plate 3. Also in the brake mechanism of a Y-axis, 
since the reaction force produced by the Y-axis linear motors 26A and 26B and the 
damping force given by Y braking motor 3 1 are in a coplanar mostly, neither the big 
moment nor the deformation force produces it. 

[0047] In this case, in drawing 2 , even if the position of the direction of X of the sample 
base 15 changes, the needle 32 is settled into the stator 33 and can give damping force 
which always offsets the reaction force to the direction of Y to a needle 32. Therefore, 
irrespective of the position of the direction of X of X stage, in case the acceleration and 
deceleration of the Y stage are carried out in the direction of Y, the surface plate 3 is 
standing it still and the position control and speed control of the Y stage, as a result the 
sample base 15 are performed with high precision. 

[0048] In addition, Y braking motor 31 of drawing 3 may make a permanent magnet and 
a coil reverse, as shown in drawing 4 . As the plan and drawing 4 (b) which show another 
example of composition of Y braking motor 31 are the side elevation and drawing 4 (a) is 
shown in drawing 4 (b), namely, needle 32A of this modification Permanent magnets 
42A and 42B are fixed so that polarity may be reversed in the direction of Y to one inside 
of three yokes 40, 41 A, and 41B fixed to the character type of KO, and permanent 
magnets 42C and 42D are fixed, and it consists of polarity which pays well so that the 
inside of another side may be countered at permanent magnets 42A and 42B. And among 
these two pairs of permanent magnets, stator 33 A long in the direction of X is inserted by 
non-contact so that the total displacement range of needle 32A may be covered. 
[0049] As shown in drawing 4 (a), inside stator 33 A, multiple-times winding of the coil 
33Aa is carried out at the shape of a rectangle. Therefore, also in this modification, if it 
energizes to the coil 33Aa, it will become in the direction where the Lorentz force 
generated in stator 33A among permanent magnets 42A and 42C and the Lorentz force 
generated in stator 33 A among permanent magnets 42B and 42D are the same, and the 
reaction force of the Lorentz force of those sum totals will act on needle 32A as damping 
force. Vibration of the direction of Y can be suppressed by offsetting the reaction force 
FY committed to needle 32A with the damping force. 

[0050] in addition, X braking equivalent to the needles 1 1 A and 1 IB of the X-axis linear 
motors 10A and 1 0B as a brake mechanism of the X-axis with the form of the above- 
mentioned operation, although Members 36A and 36B were used The stators 12A and 
12B set as the grant object of damping force Since it connects with the surface plate 3 
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free [ movement in the direction of X ] through the direct-acting guides 13 A and 13B, 
Even if the amount of gaps of the difference of a size with the thrust given to X stage 
from the X-axis linear motors 10A and 10B and the damping force given to Stators 12A 
and 12B from Members 36A and 36B X **** or timing becomes large, the force to the 
direction of X does not act on a surface plate 3. Therefore, cheap composition is 
employable more highly [ flexibility ]. Below, although explained per form of other 
operations of the brake mechanism of such the X-axis, only the mechanism of 
explanation in which stator 12of one X-axis linear motor 1 OA A is braked is explained 
for convenience. 

[005 1] In this drawing 7 that [form of the 2nd operation] drawing 7 shows the form of 
operation of the 2nd of the brake mechanism of the X-axis, and attaches and shows the 
same sign to the portion corresponding to drawing 6 , stator 12of one X-axis linear motor 
10A (refer to drawing 2 ) A is laid on the surface plate 3 free [ movement in the direction 
of X ] through direct-acting guide 13 A. And the insulator 62 of the shape of a cylinder 
extended in the direction of X is fixed to the edge of the direction of -X of stator 12 A, a 
coil 63 is wound around this insulator 62, the pillar-like permanent magnet 61 is inserted 
by non-contact into this insulator 62, and the permanent magnet 61 is being fixed to 
braking frame 35 A fixed on the base 1 . Reaction force which the voice coil motor as a 
brake mechanism is constituted from a permanent magnet 61 and a coil 63, and is 
committed to stator 12A with this voice coil motor in this example - The damping force 
FXA which negates FXA is given. Thus, the form of operation using a voice coil motor 
as a brake mechanism of the X-axis is effective especially when using a MUBINGU 
magnet type linear motor as a drive of the X-axis. 

[0052] In this drawing 8 that [gestalt of the 3rd operation] drawing 8 shows the gestalt of 
operation of the 3rd of the brake mechanism of the X-axis, and attaches and shows the 
same sign to the portion corresponding to drawing 6 Rod 64B which was extended in the 
direction of X, in which elastic deformation is possible and which consists of a metal, for 
example is fixed to the edge of the direction of -X of stator 12A of an X-axis linear 
motor. Rod 64A which was extended in the direction of X, in which elastic deformation 
is possible and which consists of a metal, for example is fixed also to braking frame 35 A 
fixed to the base 1 so that rod 64B may be countered, and the viscoelastic body 65 is 
infixed in it among Rods 64 A and 64B. In this example, Rods 64 A and 64B could 
perform rotation of a certain grade, and the expansion and contraction to the direction of 
X within the limits of elastic deformation, and the viscoelastic body 65 has played the 
role which raises the degree of margin to the gap of the disc-like point of the rods 64A 
and 64B which sandwich it, the position of a direction perpendicular to the X-axis, the 
parallelism of those points, etc. 

[0053] Therefore, if the reaction force for example, to the direction of -X acts on stator 
12 A, the reaction force gets across to braking frame 35 A through the brake mechanism 
which consists of rods 64A and 64B and a viscoelastic body 65, the damping force of the 
same size acts on stator 12A substantially in the direction of +X as the reaction, stator 
12A will hardly move in the direction of X, and vibration etc. will not produce it in a 
surface plate 3, either. 

[0054] In this example, when stator 12A and braking frame 35 A are connected only with 
the rods 64A and 64B which consist of an elastic body, the reaction force to stator 12A at 
the time of floor vibration or the acceleration and deceleration of X stage will get across 
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to braking frame 35A, and vibration of this braking frame 35A will get across to stator 
12A conversely. Moreover, although vibration of the direction of X which stator 12A can 
move freely to a surface plate 3 does not get across to a surface plate 3, vibration of the 
direction of Y and a Z direction will get across to a surface plate 3. On the other hand, by 
this example, the oscillating component to the direction of Y and a Z direction can also 
be reduced by minding a viscoelastic body 65. 

[0055] In this drawing 9 that [gestalt of the 4th operation] drawing 9 shows the gestalt of 
operation of the 4th of the brake mechanism of the X-axis, and attaches and shows the 
same sign to the portion corresponding to drawing 6 Swivel -joint 66B which can rotate 
freely at the edge of the direction of -X of stator 12A of an X-axis linear motor is minded. 
The metal rod 67 for example, which was extended in the direction of X and in which 
elastic deformation is possible is connected, it is fixed to braking frame 35A through 
swivel-joint 66A which can rotate the other end of a rod 67 freely, and braking frame 
35 A is being fixed on the base 1 . 

[0056] Also in this example, since the reaction force produced in stator 12A gets across 
to braking frame 35A through a rod 67 and it is denied according to the reaction of 
braking frame 3 5 A, stator 12A maintains a quiescent state mostly. And since it connects 
through the swivel joints 66A and 66B which a rod 67 can rotate freely, the oscillating 
component to the direction of Y and a Z direction can also be reduced. 
[0057] In this drawing 10 that shows the gestalt of operation of the 5th of the brake 
mechanism of the X-axis, and attaches and shows the same sign to the portion 
corresponding to drawing 6 , [gestalt of the 5th operation] drawing 10 fixes the end of the 
bellows 69 elastic in the direction of X to the edge of the direction of -X of stator 12 A of 
an X-axis linear motor, and fixes the other end of bellows 69 to braking frame 35 A fixed 
on the base 1 . Furthermore, liquids, such as an oil, are enclosed in bellows 69 and the 
interstitial segment of the bellows 69 is supported by the bellows supporter 68 fixed to 
the surface plate 3. 

[0058] Although the pressure of the liquid inside bellows 69 changes in this example 
when the reaction force of the direction of X joins stator 12 A, the pressure of the liquid 
which acts on bellows 69 balances about the direction of Y, and the Z direction, and only 
the force of the direction of X gets across to braking frame 3 5 A. Therefore, the reaction 
force to the direction of X of stator 12A does not get across to a surface plate 3, and stator 
12 A does not move in the direction of X greatly. 

[0059] Next, the stage equipment of the gestalt of the above-mentioned implementation is 
applicable to the reticle stage of a projection aligner. Drawing 1 1 showed the 
modification of the projection aligner of drawing 1 , in case it has prepared the linear 
motor which is a non-contact X-axis driving gear not only in a wafer stage but in the 
reticle stage in this drawing 1 1 and drives this linear motor further, formed the brake 
mechanism which gives the damping force which offsets the reaction force which joins a 
stator, and has prevented generating of vibration. 

[0060] In this case, three supports 88 are fixed to the suitable position on the base 1, and 
three vibrationproofing bases 2 which consist of air dampers, elastic springs, or oil 
dampers are fixed to the upper limit of these supports 88, respectively. The lens-barrel 
surface plate 83 is laid on the support 88 through these vibrationproofing bases 2. The 
projection optical system PL is supported by the lens-barrel surface plate 83, and the 
reticle surface plate 103 with which a reticle stage 122 is laid is supported by the frame 
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84 prepared in the lens-barrel surface plate 83. The wafer surface plate 3 with which the 
wafer stage 15 is laid is being hung and fixed to the lens-barrel surface plate 83 through 
the frame 86. Since the structure of the drive of the wafer stage 15 is the same as that of 
what is shown in drawing 1 </A> and drawing 2 , it gives the same sign to the same 
portion, and omits duplication explanation. The lighting optical system 24 is supported by 
the frame 82 prepared in the lens-barrel surface plate 83. 

[0061] On the reticle surface plate 103, the X-axis linear motors 10A and 10B which 
consist of stators 1 12A and 1 12B and needles 1 1 A and 1 IB are arranged. Needles 1 1 A 
and 1 IB ~ connection — it connects with the reticle stage 122 through the member 9 The 
reticle stage 122 is guided at the direct-acting guide of X shaft orientations which omit 
illustration, is driven to the X-axis linear motors 10A and 10B, and moves smoothly 
before and behind the direction of X. In addition, the position of the direction of X of a 
reticle stage 122 is detected by the move mirror 119 fixed on the reticle stage 122, and 
the laser interferometer 121 which is supported by the reticle surface plate 103 and 
irradiates a laser beam parallel to the X-axis at the move mirror 119. 
[0062] Stators 1 12A and 1 12B are guided at the direct-acting guides 13A and 13B, and 
can slide before and behind the direction of X. X braking which gives damping force to 
the braking frame 35 fixed to the base 1 by non-contact at Stators 1 12A and 1 12B - 
Members 36 A and 36B are attached In addition, the reticle-stage control system 54 
controls supply of the drive current to Members 36A and 36B X **** with the needles 
1 1A and 1 IB of a reticle stage based on the output of a laser interferometer 121, and the 
instructions from the main-control system 51. The equipment configuration for 
controlling Members 36 A and 36B X **** with the needles 1 1 A and 1 IB by the side of a 
reticle stage becomes the same thing as the case of the wafer stage shown in drawing 5 . 
Under the present circumstances, in order not to perform drive control of the direction of 
Y, in drawing 5 , the driver for member 36A and 36B is added X ****, and it becomes 
the thing which are a driver needle 1 1 A of the reticle stage corresponding to Drivers 56A 
and 56B, and for 1 IB, and a reticle stage corresponding to driver 57A and 57BX and for 
which these are connected to the reticle-stage control system 54. 

[0063] In the equipment of a more than, since a reticle stage 122 is driven in the direction 
of +X, if the thrust to the direction of X is given to Needles 1 1 A and 1 IB, reaction force 
will act on the corresponding stators 1 12A and 1 12B. Stators 1 12A and 1 12B maintain 
the state where it was stood still, without the force to the direction of X acting on Stators 
1 12A and 1 12B, since the damping force which acts from Members 36A and 36 A to 
Stators 1 12A and 1 12B X **** simultaneously turns into a thrust to the direction of X 
where a size is the same by the reaction force and retrose. Under the present 
circumstances, since reaction force and damping force are on the same line mostly, the 
force into which you are going to make it transform the moment and Stators 1 12A and 
1 12B does not occur and a very small vibration etc. does not arise at the time of the 
acceleration and deceleration of Needles 1 1 A and 12B, a reticle can be precisely driven 
in the position of a request of the direction of X. In addition, of course, composition 
various in the range which this invention is not limited to the gestalt of above-mentioned 
operation, and does not deviate from the summary of this invention can be taken. 
[0064] 

[Effect of the Invention] According to the stage drive method of this invention, since the 
stator of non-contact type driving means is braked, in case the vibration accompanying 



16 



Computer Translation of JP1 1-168064 from JPO website <http://www.jpo.go.jp/> 

the drive of a movable table (moving part) is suppressed, there is an advantage which can 
generate neither the moment nor the deformation force easily. In this case, when giving 
damping force to a stator by the feedforward system based on the position of the movable 
table, and the instruction value of traverse speed, a speed of response improves. 
[0065] Next, according to the 1st stage equipment of this invention, and the aligner of 
this invention, since the braking member to the stator of a non-contact type driving gear 
is prepared, the stage drive method of this invention can be used. In this case, the braking 
member which the stator of a non-contact type driving gear is supported so that it may 
not move in the direction which intersects perpendicularly in the predetermined direction 
to a surface plate, and was prepared in the base The frame prepared on the base, and the 
thrust generator which gives the damping force which is attached in this frame and 
consists of electromagnetic force to the stator of the non-contact type driving gear, In 
case it **** and the thrust generator drives the movable table through the non-contact 
type driving gear, in generating the thrust which offsets substantially the reaction force 
which acts on the stator as the damping force There is an advantage which can reduce the 
vibration accompanying the drive of the moving part greatly actively, without using a 
large-scale damping mechanism. 

[0066] The braking member which the stator of the non-contact type driving gear is 
supported on the other hand so that it may not move in the direction which intersects 
perpendicularly in the predetermined direction to a surface plate, and was prepared in the 
base In having the frame prepared in the base, and the passive damper which is attached 
in this frame and gives mechanical damping force to the stator of the non-contact type 
driving gear There is an advantage which can reduce the vibration accompanying the 
drive of the moving part greatly with a passive cheap brake mechanism without using a 
large-scale damping mechanism. 

[0067] Moreover, when driving moving part to the crossing 2-way according to the 2nd 
stage equipment of this invention, there is an advantage which can suppress vibration 
produced in one move direction, without affecting it in the move direction of another side 
not much. Moreover, in case the vibration accompanying the drive of the 2nd movable 
table (moving part) is suppressed, there is also an advantage which can generate neither 
the moment nor the deformation force easily. A braking member has the holddown 
member arranged so that the movable member may be countered [ the total displacement 
range of the 1st direction of a movable member ]. in this case, between the movable 
member and its holddown member In case the 2nd movable table is driven through non- 
contact type driving means, in generating the thrust which offsets substantially the 
reaction force which acts on the movable member Even if the position in the 1st direction 
of the movable member changes, there is an advantage which can reduce the vibration at 
the time of driving the movable member in the 2nd direction in the always same state. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the outline block diagram showing the projection aligner used with an 
example of the gestalt of operation of this invention. 

[Drawing 2] It is the perspective diagram which cut and lacked the part which shows the 
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wafer stage of the projection aligner of drawing 1 . 

[Drawing 31 The plan which (a) cut the part which shows Y braking motor 3 1 of drawing 
I , and was lacked, and (b) are the side elevations of drawing 3 (a). 
[Drawing 41 The plan in which (a) shows the modification of the Y braking motor 3 1, 
and (b) are the side elevations of drawing 4 (a). 

[Drawing 51 It is the block diagram showing the stage system in an example of the gestalt 
of the operation, and the control system of a brake mechanism. 

[Drawing 61 It is the simplified side elevation which looked at the wafer stage of drawing 
2 in the direction of -Y. 

[Drawing 71 It is the side elevation showing the important section of the gestalt of 

operation of the 2nd of the brake mechanism of the X-axis. 

[Drawing 81 It is the side elevation showing the important section of the gestalt of 

operation of the 3rd of the brake mechanism of the X-axis. 

[Drawing 91 It is the side elevation showing the important section of the gestalt of 

operation of the 4th of the brake mechanism of the X-axis. 

[Drawing 101 It is the side elevation showing the important section of the gestalt of 
operation of the 5th of the brake mechanism of the X-axis. 

[Drawing 111 It is the block diagram showing the aligner which included the mechanism 
in which reaction force was braked in the wafer stage and the reticle stage. 
[Drawing 121 It is the block diagram simplifying and showing conventional stage 
equipment. 

[Description of Notations] 

R [ - A projection optical system, 1 / - The base, 2A-2C / - Vibrationproofing base, ] - 
A reticle, W ~ A wafer, PL 3 [ - Y guide-bar conveyance object 6 / - Y guide bar, ] -- A 
surface plate, 4 - 5 X guide bar, 8 7 [ - X-axis linear motor, ] - The direction of X 
restricted bearing member, 9 — A connection member, 10A, 10B 1 1 A, 1 IB [ ~ Direct- 
acting guide, ] -- A needle, 12A, 12B -- A stator, 13A, 13B 15 [ - A needle, 26A, 26B / - 
- A Y-axis linear motor, 3 1 / ~ Y braking motor, 32 / - A needle, 33 / - A stator, 36A 36 
B--X braking member 64A, 64B / - A rod, 65 A / Viscoelastic body ] - A sample base, 
16A, 16B -- A stator, 17A 
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